Tree species diversity of forested ecosystems control the diversity of leaf litter inputs to 25 the soil, with cascading effects on the microbial communities colonizing decomposing litter.
spectrophotometer (Thermo Scientific, USA). 193 Total phenolic concentrations were measured colorimetrically by the method of 194 Peñuelas et al. (1996) using gallic acid as a standard. A 0.25 g litter sample was dissolved in 20 195 ml of a 70% aqueous methanol solution, shaken for 1 h and then filtered (0.45 µm filter); 0.25 196 ml of filtered extract was mixed with 0.25 ml Folin-Ciocalteu reagent (Folin and Denis, 1915) , To assess the "mass-ratio hypothesis", we calculated the community-weighted mean where pi is the relative abundance for 212 species i and traiti is the trait value for species i. To assess the "niche complementarity 213 hypothesis", we calculated functional dissimilarity (FD) of litter mixtures according to Rao's 214 quadratic entropy (Botta Dukat, 2005) for each litter mixture as: TraitFD = ∑ ∑ * n j=1 n i=1 215 where pi and pj are the relative abundance for shrub species i and j in the litter mixture, and dij 216 the Euclidian distance between species i and j for the trait considered. Because the measured 217 traits differ in their units, we used normalized values (using a z-scored standardization so as to 218 get a mean of zero and a standard deviation of one) to calculate functional dissimilarity.
219
According to the "mass-ratio hypothesis", the highest scores of CWM are reached for species 220 within the mixture that exhibit the highest trait values. On the other hand, according to the 221 "niche complementarity hypothesis", the highest scores of FD are reached for very dissimilar litter species within the mixture. Since we predicted that microbial diversity responds to the 223 "niche complementarity hypothesis" rather than to the "mass-ratio hypothesis" (i.e. research 224 hypothesis H4), we expect that the increase in microbial diversity to be better correlated to the 225 increase in FD values than to the increase in CWM values. 228 Extraction of microbial cells from litter was achieved by washing 100 mg of freeze-229 dried ground litter material with 1.5 ml of sterile saline solution (0.9 % NaCl; w/v). The 230 suspension was mixed by vortexing for 5 s and then centrifuged for a few seconds in order to 231 pellet the leaf residues. Microorganisms were recovered from the supernatant following transfer 232 to a new microtube and being centrifuged (16000 g, 30 min) to form a microbial pellet that was 233 frozen at -20°C until DNA extraction. Total DNA was extracted from each microbial sample 234 by using the PowerSoil-htp 96 wells DNA isolation kit (MoBio, Laboratories, Inc.), adjusting 235 the protocol to the use of a vacuum manifold. DNA samples were stored at -20°C until analysis. 236 We used Automated Ribosomal Intergenic Spacer Analysis (ARISA) to characterize (Promega). After initial denaturation at 94°C for 5 minutes, we ran 35 cycles of: denaturation at 94°C for 1 minute, followed by annealing at 55°C for 1 minute, elongation at 72°C for 1 248 minute and a final elongation at 72°C for 10 minutes. PCR products of the fungal ITS were 249 digested by adding 5 U of HinfI restriction enzyme and 2 µl of the corresponding restriction 250 buffer (Fermentas). Following verification of the ARISA and tRFLP products by using 2%
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NuSieve-agarose gel electrophoresis, these products were diluted with sterile distilled water
252
(1/20), and analyzed with a capillary sequencer ABI 3730 (Applied Biosystem). One microliter PCO was studied using the PERMDISP routine. We determined bacterial and fungal 280 communities' turnover rates during litter decomposition ( Supplementary Table S2 ; Supplementary Table S1 ). A principal component 296 analyses (PCA), based on these 8 litter traits across litter mixtures, allowed to define the two 
